Introduction
The 21 st century is characterised by social transformations, as economic development relies on knowledge rather than labour force, natural resources or capital as before (Jankauskienė et al., 2012) . Drucker (1980) and Strassmann (1989) were among the fi rst ones to talk about the importance of information and knowledge expressed in words -it is one of the most important and special resources which, when in use, can bring signifi cant benefi ts. Torres et al. (2012) state that knowledge facilitating competition and innovation is a key asset of any organisation. Senge (2006) emphasised that only open and learning organisations would be able to generate a higher added value, acquire a competitive advantage, deal with diffi culties and improve their management processes, systematically and purposefully manage and create environment which was favourable to effective knowledge management processes and organisational objectives. Highlevel knowledge management also positively infl uences the innovation performance and leading roles in innovation which is evident from the share of patents in different world regions (Juřičková, 2014) .
Urban and Joubert (2017) consider intellectual capital a very important value contributor to performance when studying the relationship between its three basic components: human, structural and relational capital. Results of their study showed the signifi cance of structural and relational capital in terms of organisational structure, processes and values to leverage human capital and facilitate organisational learning. It also includes knowledge sharing that must be stimulated at the organisational level. Employees' willingness and motivation are crucial for knowledge sharing, which Brčić and Mihelič (2015) proved in their study focused on factors infl uencing knowledge sharing in a generationally diverse workforce. In the emerging network economy and knowledge society, organisations must be ready for complex knowledge dissemination and management processes. Back in 1998, Neef et al. defi ned knowledge management as the ability to collect and use what a person knows to create new goods and share effective methods of operation. Interaction between the theory of knowledge management and the practice of knowledge creation, sharing and application requires deep knowledge of knowledge management and understanding from every participant (Klafke et al., 2016) .
Members of an organisation create synergy through knowledge dissemination, generating unique knowledge and thus facilitating the development of organisational knowledge potential and the creation of unique organisational culture. Managing organisational knowledge necessary for the creation of added value and the acquisition of a competitive advantage requires evaluating knowledge synergy and its components. The knowledge of organisation's employees is not subject to generally recognised methods. Some researchers (Meenu, Mikku, & Shishodia, 2012; Moradmand, Datta, & Oakley, 2013) evaluate knowledge of organisation's employees by competence analysis, others (Fink, 2005; Park, Lee, & Kwon, 2010) -by expert evaluation. Matošková (2016) has carried out an overview of methods used for measuring knowledge at organizational, group and individual level based on content analyses of secondary sources. She identifi ed the gap between the micro (user and system level) and macro (organizational level) level assessment studies which should be discussed more in detail by further researches. Moreover, factors and evaluation systems analysed in papers on knowledge management are disassociated from a person, i.e. models are usually created for analysing skills required for a particular job at data, process and knowledge levels.
The research aims at identifying knowledge synergy components and providing a method for the evaluation of employee's knowledge synergy and its components to have a rational and objective evaluation of employee's knowledge, relations among employees and organisational knowledge synergy. To this end, the following tasks have been set: (1) identifying knowledge synergy components and issues of evaluation; (2) presenting types of knowledge synergy relations and an evaluation formula for each of these relations; (3) specifying components of employee's knowledge and factors refl ecting knowledge content and providing an evaluation formula for each component; and (4) providing a method for the evaluation of organisational knowledge synergy.
The research applies methods of analysis, synthesis, graph theory and combinatorics as well as a systematic approach.
Knowledge Synergy Components and Issues of Evaluation
The ability to learn and use acquired knowledge has played the most important role in the development of humanity so far (Kloudová & Chwaszcz, 2011) . One of the key sources of long-term competitiveness of an organisation in a modern dynamic society is knowledge potential or the ability to continuously create new knowledge required for performance (Morkvėnas, 2010) . Knowledge creation is the main stimulus in an organisation (Nonaka &Takeuchi, 1995) , while a long-term competitive advantage and profi tability come from the knowledge used by an organisation (Desauza, 2003; Huang, Ye, & Gao, 2012) . Many researchers (Wu & Choi, 2004; Khan, 2009; Ketchen & Hult, 2011; Fombelle, Jarvis, Ward, & Ostrom, 2011; Cho, Shaw, & Kwon, 2013) talk about benefi ts of knowledge synergy, but only a few decide to model and calculate it. Modern science has limited methods for the evaluation of knowledge synergy. Synergy as a component in an actual productivity formula was introduced by Steiner (1972) . Smith and Farquhar (2000) and Smith (2001) presented a network power formula used for the calculation of knowledge processes in a network. Belohlavek (2007) described the essential characteristics and content of components of the index, but did not specify how to evaluate those components. Eikenberry (2007) claims that synergy brings exponentially varying benefi ts. However, the application of the formula proposed by this researcher is rather problematic when there is a big difference between people who get along and people who do not get along in an organisation. Bivainis and Morkvėnas (2008) argue that synergy depends on the level of the system's organisation as it determines the organisation's ability to use synergy promotion measures in a complex manner. Morkvėnas (2010) suggests three components for the calculation of synergy: a knowledge multiplier, the rate of effective relations and the average potential of employees' knowledge per relation. A closer look at formulas raises questions as to the logical sequence and purpose of their application, thus complicating calculations.
Analysis of sources of knowledge content and synergy formation has established that knowledge synergy components are relations among employees and employee's knowledge (Skačkauskienė & Katinienė, 2015) . The evaluation of knowledge synergy requires the identifi cation of components of employee's knowledge and relations among employees (Skačkauskienė et al., 2017) . Analysis of the content of relations among employees found that communication among employees may create one-way or two-way relations, and employee's knowledge consists of explicit and tacit knowledge (Fig. 1) .
Employees use one-way communication to share both explicit and tacit knowledge. They share this knowledge in case of other types of communication, too. The types of relations were put in the following set of components: X = {x 1 , x 2 , x 3 , x 4 }, and employee's knowledge in the following set of components: Y = {y 1 , y 2 }. The set of knowledge synergy factor components will be as follows: {x 1 y 1 , x 2 y 1 , x 3 y 1 , x 4 y 1, x 1 y 2, x 2 y 2 , x 3 y 2 , x 4 y 2 }. The grouping of the set of knowledge synergy components and arithmetic operations results in the following: X + Y = = x 1 y 1 +x 2 y 1 +x 3 y 1 +x 4 y 1+ x 1 y 2+ x 2 y 2 +x 3 y 2 +x 4 y 2 = y 1 (x 1 +x 2 +x 3 +x 4 ) + y 2 (x 1+ x 2 +x 3 +x 4 ) = (y 1 + y 2 ) (x 1 +x 2 +x 3 +x 4 ).
Such distribution of the set of factors proves that knowledge multiplies, i.e. knowledge multiplies as many times as the person wants it to. Thus, after identifying knowledge synergy components and sets of factors as 2018, XXI, 1
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well as analysing the methodological basis of the evaluation of knowledge synergy, the suggestion is to calculate knowledge synergy using the following formula:
where S is knowledge synergy; R is relations among employees; Ž is employee's knowledge. Researchers of relations among employees (a knowledge synergy component) - Graičiūnas (1932) , Urwick (1943) , Simon (1947) , Newman, Barabási and Duncan (2006) , Bianchi (2010) indicate that an employee can effectively create a limited number of relations. If an employee creates many relations, some of them become ineffective.
Another knowledge synergy componentemployee's knowledge -is subject to different methods. Some studies evaluate employee's knowledge by competence analysis, others by expert evaluation. Moradmand, Datta and Oakley (2013) claim that knowledge evaluation models may be built on Bloom and Andersen's taxonomy (Lithuanian Qualifi cations System is also built on this taxonomy). There is no uniform approach to knowledge evaluation in terms of defi nitions (competence, qualifi cation, skills, abilities, knowledge). The identifi ed factors are adapted to a specifi c organisation, i.e. the lack of standards increases a gap between evaluation results (it is diffi cult to compare them).
Empirical Findings and Calculation of Knowledge Synergy Components
Evaluation of knowledge synergy is a very complex process that must consider both the employee's knowledge itself and the level of knowledge sharing. Based on the literature review, authors have established knowledge synergy as relations among employees and their knowledge (explicit and tacit). Consequently, individual types or relations and types of employee's knowledge were analysed more in detail in order to identify general relations and formulate mathematical formulas for their calculation which are presented in the following sections. Together 74 different research studies, researchers' comments and professionals' insights were used to identify the most relevant evaluation factors for measuring employee´s knowledge. After that, the most frequent factors were included into the fi nal formula for the evaluation of knowledge synergy. The presented knowledge synergy evaluation model is also normalised in order to be applicable in all relevant areas with different units of measure.
Types of Communication and Calculation of Knowledge Sharing
Knowledge synergy between employees may never form if they do not share knowledge.
Fig. 1: Fundamental diagram of the evaluation of knowledge synergy
Source: Skačkauskienė et al. (2017) However, it defi nitely forms if knowledge is being shared. The following types of relations are possible when employees share knowledge:   when one employee shares knowledge with another employee (one with one);   when one employee shares knowledge with a group of employees (one with many);   when a group of employees shares knowledge with a group of employees (many with many). Based on the types of communication ( Fig. 1 ) and methods for the calculation of effective relations, a respective formula is applicable for the calculation of synergy (Tab. 1).
The benefi ts of this proposal lie within the fact that relations of a person and a group can be calculated by a method based on the analysis of organisational structures, while relations of individual employees may be calculated by a management theory-based method. Such distinction between relations and the application of methods based on structural analysis and management theory allow for a full assessment of relations among employees, which is a component of knowledge synergy.
The fi nal number of relations is calculated by adding all types of possible relations:
where i is the number of types of relations.
Types of Knowledge and Their Evaluation
According to Nonaka and Takeuchi (1995) , the best way to evaluate employee's knowledge -another component of synergy -is to divide factors into two blocks: (1) explicit knowledge and (2) tacit knowledge. An employee uses knowledge at work in different volumes, therefore each block of knowledge should be distinguished by signifi cance, i.e. explicit knowledge and tacit knowledge each have a coeffi cient of signifi cance α and β. The following formula (3) is proposed for the calculation of employee's knowledge:
where Ž is employee's knowledge, α is the coeffi cient of signifi cance of explicit knowledge, VI j is factors of employee's explicit knowledge, β is the coeffi cient of signifi cance of tacit knowledge, VN j is factors of employee's tacit knowledge, j is the number of employees. Factors of employee's explicit and tacit knowledge are selected and evaluated by a number of methods. Cole (1993) introduced a work complexity evaluation system including 10 criteria. As the most important (weight 10% to 20%) are considered: education, timely performance of Ekonomika a management tasks, work experience, personal responsibility for the job and its quality, participation in making management decisions, and team leadership. The remaining criteria of lower importance are: intensity of contacts within and outside the company, responsibility for information storage, and issues with work conditions. Some of them refl ect the employee's personal input into work and the amount of tacit knowledge.
Šileika (2004) adapted the Geneva Scheme approved by the International Labour Organisation and developed a job evaluation methodology where factors are grouped by the following levels: education, professional experience, levels of duties and management, scale of decisions and freedom of action, autonomy and creativity at work, responsibility, complexity of work and work conditions. The number of levels depends on the specifi city of a particular factor and the possibility of revealing its importance as fully and objectively as possible. The level of each factor is assessed in points. They are arranged by importance in an ascending order (for instance, the factor of education is divided into seven levels, where their value is based on job requirements for education; the factor of professional experience is divided into ten levels where their value is based on the importance of work experience, the ability to perform tasks of varying complexity and requiring continuous professional development, the ability to solve problems of different complexity, etc. for a particular job). Elements of the evaluation methodology may be adapted to the evaluation of employee's knowledge.
When analysing general job factors, Žaptorius (2007) identifi ed work factors and introduced their assessment in points. For example, the complexity of work is evaluated based on the employee's education, professional experience, scope of decisions and levels of management and duties. The next work factors used by Žaptorius are: social value, responsibility and complexity of work and work conditions.
In the analysis of employee's knowledge potential, Morkvėnas (2010) identifi ed eleven factors: professional experience, education, level of duties, employee's salary, complexity of work, motivation, employee's infl uence on the realisation of organisational goals, use of technology, responsibility, work culture and autonomy at work. The researcher claims that all factors analysed by literature may infl uence employee's knowledge, but only some of them have real importance. Thus, he performed an experiment and identifi ed three key factors based on expert evaluation, i.e. education, professional experience and level of duties.
When it comes to the evaluation of statutory offi cers, some researchers (Vanagas & Tumėnas, 2008) suggest different performance evaluation criteria for managers and other employees. Criteria for the evaluation of managers' performance include the implementation of organisation's strategic objectives, management and leadership, while employees' performance is evaluated based on productivity, competence and quality (Tab. 2).
The methodology (2010) developed by the European Social Fund Agency evaluates employees based on their job. A special questionnaire fi lled out by individual employees is used to discuss the achievement of last year's objectives, to learn about diffi culties at work and demotivating factors, to consider employee's proposals as to how to achieve the set objectives better, to talk about objectives for the next year and how to achieve them, and to look at the educational needs. On one hand, the evaluation methods used by Vanagas and Tumėnas and the European Social Fund Agency prevent subjectivity. On the other hand, the objectivity of evaluation is directly related to such conditions as comprehensibility and clarity of evaluation criteria for the one who is being evaluated and the evaluator, simple, clear and open evaluation procedures, and being a competent evaluator.
It should be noted that the methodology developed by Šileika et al. emphasises the need to separate evaluation of duties, which serves as a basis when grouping jobs (positions) into an appropriate number of categories by the complexity of work, from the evaluation of the effectiveness, professionalism and other qualities of an employee holding a specifi c job (position). The authors stress that a different evaluation system gives the possibility to group and classify jobs of different complexity (in a broad sense) by comparing them to each other and use it for establishing (basic) salary scales. However, when creating a knowledge factors evaluation system, it is important to distinguish the key factors that refl ect knowledge of each employee, irrespective of their job.
Creating a system of factors is a diffi cult process. Based on the object of research or the phenomenon analysed, researchers pick only factors that are suitable and important for that particular object. Thus, the number and content of the factors included depend on the qualifi cation of both researchers and evaluators. In other words, the system includes only those factors that are deemed the most important by experts. At the same time, even this kind of system includes factors that have a mixed impact on the phenomenon analysed (Podvezko, 2008) . 74 expert studies in total (research studies and professionals' comments) were deeply analysed in order to identify the most relevant factors for the knowledge synergy evaluation system. Different authors consider different factors to be the most important (see examples above), but some of them are repeated more often. This study is focused on the most and of V C [9-1]. As indicators of the V C subset are known, they can be eliminated from the V set, thus identifying the key factors. The more factors are included in the system, the more diffi cult it is to establish their signifi cance. On the other hand, the phenomenon analysed is better represented (Joro & Viitala, 1999; Ginevičius & Podvezko, 2005) . When the number of factors is relatively high, it is diffi cult to have a direct evaluation of factors and a consistent comparison of all factors (Podzviesko, 2008) . When there are more than twelve factors, the expert cannot accurately determine the impact of relations among all pairs of factors (Ginevičius, 2006) . This is why it is recommended to have no more than twelve factors in a factors evaluation system. Factors that are important for the evaluation of knowledge synergy fall into the set of knowledge evaluation factors from subsets V A and VB. These two subsets include a total of only 6 factors. Therefore, also a part of subset VC was included, specifi cally factors with the frequency range 9 to 7: the complexity of work, work culture, employee's salary, and responsibility. The frequencies of these factors deviate from the average by 5.81 to 3.81, and the standard deviation is 2.62 and 0.62, respectively. It should be noted that frequencies of factors from subset VC with the repetition rate from 9 to 7 deviate from the average of subset VB by 3.75 to 5.75, respectively, and therefore they should be included in the set of knowledge evaluation factors. The factors 'Autonomy at Work' and 'Scale of Decisions and Freedom of Action' are overlapping and should be combined into one. The frequency of use of the combined factor 'Autonomy at Work' is 10. It shows that this factor falls into the subset VB.
Criteria for the evaluation of managers' performance
As mentioned above, the number of evaluation factors should not be higher than 12. Therefore, only the most frequent factors with the frequency of use higher than 6 are considered. This group includes 11 factors in total. However, the factor 'Professional Development' also has a signifi cant impact on the employee's knowledge, competitiveness and work effi ciency. Over the recent decades, the concept of qualifi cation has been associated more with stages of shifts and developments in the professional training system. Qualifi cation is a formal recognition of a person's suitability for a certain professional activity, based on the person's knowledge, abilities and values (Lobanova & Chlivickas, 2009 ). Employees are competitive in an organisation only if they continuously improve their qualifi cation, i.e. improve their personal knowledge and skills. Improvement of qualifi cation must be included in the system for the evaluation of knowledge factors as an important factor with a signifi cant impact on personal knowledge and the evaluation of knowledge content.
Having analysed metadata and identifi ed the most important knowledge evaluation factors, it is appropriate to divide factors that affect employee's knowledge into two blocks: explicit knowledge and tacit knowledge (Tab. 4).
It is suggested to calculate explicit knowledge as follows:
Explicit knowledge (coeffi cient α)
Tacit knowledge (coeffi cient β)
Use of technology at work ( t ) Employee's infl uence on the realisation of organisational goals 
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where VI is the estimate of explicit knowledge, ῖ is the coeffi cient of education, I is the estimate of education, t ̃ is the coeffi cient of the use of technology at work, T is the value of the use of technology at work, p ̃ is the coeffi cient of professional experience, P is the value of professional experience, l ̃ is the coeffi cient of the level of duties, L is the value of the level of duties, u ̃ is the coeffi cient of employee's salary, U is the value of employee's salary, k ̃ is the coeffi cient of the improvement of qualifi cation, K is the value of the improvement of qualifi cation. The formula proposed for the calculation of tacit knowledge is as follows: (5) where VN is the estimate of tacit knowledge, g ̃ is the coeffi cient of the complexity of work, G is the value of the complexity of work, o ̃ is the coeffi cient of employee's infl uence on the realisation of organisational goals, O is the value of employee's infl uence on the realisation of organisational goals, d ̃ is the coeffi cient of employee's culture, D is the value of employee's culture, a ̃ is the coeffi cient of responsibility, A is the value of responsibility, m ̃ is the coeffi cient of motivation, M is the value of motivation, s ̃ is the coeffi cient of autonomy at work, S is the value of autonomy at work.
After specifying factors of explicit and tacit knowledge, the formula for the evaluation of employee's knowledge is as follows: (6) Calculations of knowledge synergy components give a full assessment of employee's knowledge and relations among employees as well as reveal the content of employees' knowledge. Results of the evaluation of knowledge synergy may be used for adjusting relations among employees and knowledge sharing processes, also for changing or integrating new knowledge sharing and cooperation promotion measures.
Evaluation of Knowledge Synergy
The content of elements of a knowledge component -factors -must be normalised due to different units of measurement, e.g. experience is measured in years and salary in Euros. For the purpose of comparison, a normalisation requirement is used:
where i ṽ > 0 is normalised weights of criteria.
In case of most knowledge component factors, the best value is the highest value, therefore factors should be maximised, i.e. minimising factors should be reduced to maximising factors following this formula (Hwang & Yoon, 1981; Ginevičius & Podvezko, 2007; Podvezko, 2008) :
where v i is the value of the i th factor; min v i is the minimal value of the i th factor. After normalising data using formula (8), the minimal (best) indicator value will be the highest value, which is 1. Similarly, values of maximising factors may be converted so that the highest (best) value is the highest value.
To normalise relations among employees, a construct (9) is introduced -it helps to calculate the value of knowledge synergy correctly.
R r norm
100  (9) where r norm is a normalised value of relations, R is relations. Formula (9) refl ects the fact that coeffi cient r norm is reducing with the increasing number of relations R. It also confi rms a statement that when the number of relations is increasing, relations become ineffective.
When formula (2) is integrated into formula (9), the fi nal formula for the evaluation of knowledge synergy is as follows: (10) The examination of the factors of knowledge synergy in an organisation makes it possible to view, analyse and evaluate intermediate results. Analysis of every factor may be used for adjusting possibilities of the acquisition of knowledge, the improvement of qualifi cation, learning, and career. When calculating results, intermediate results help to assess relations among employees, reveal specifi c features of cooperation, problem areas and knowledge sharing, which in turn allows for the adjustment of employees' performance and maybe even changes in the organisational structure of the organisation or its units and sound strategic decision-making. The evaluation of knowledge synergy makes an organisation more fl exible, competitive, innovative, modern, learning, and creating higher added value. Undoubtedly, it gives more benefi ts to employees, the organisation and the country.
Discussion
It can be said, and many researches mentioned above confi rm, that it is diffi cult to measure the level of employee's knowledge. In case of knowledge synergy, it is doubly diffi cult. The proposed approach to knowledge synergy evaluation considers both relations among employees and the level of employees' knowledge itself. It includes the most relevant components identifi ed through the in-depth research. The problem of measuring intellectual capital and knowledge synergy is very much present nowadays, which is also confi rmed by the latest Eurostat analysis (Eurostat, 2017a; Eurostat, 2017b) . It is evident that employment in knowledge intensive sectors has been increasing since 2013 and in case of females employment, it has been slightly increasing even since 2010 (Fig. 2) . With regard to the new trends, technological progress, or recently the fourth industrial revolution, the requirements on employees' knowledge will be rising during the following years.
In terms of education, an increasing number of secondary, post-secondary and tertiary educated people are being employed in knowledge intensive sectors. In case of less than primary, primary and lower secondary educated people, a slightly decreasing trend can be noticed (Fig. 3) . As knowledge
Fig. 2: Employment in technology and knowledge-intensive sectors by sex
Source: modifi ed according to Eurostat (2017a) Ekonomika a management production is becoming increasingly important today, it encourages sustainable development also in the fi eld of education. The ability to acquire, share, and use knowledge is critical for human capital development and it requires the transformation to our educational systems. Therefore, the presented approach to knowledge synergy calculation is usable also for educational purposes and human capital development in general.
Due to the facts explained above, the knowledge synergy evaluation becomes increasingly important also from the national and global viewpoint. It is the interest of each country to support knowledge sharing and increasing intellectual capital to reach a higher level of national competitiveness. Moreover, advanced knowledge sharing principles can consequently also be transformed into the educational system in order to increase national competitiveness. As Šegota, Tomljanovic and Hudek (2017) say, the modern business environment and international competitiveness are based on knowledge infrastructure hightech, and innovation. Results of their study showed that countries should consider the effi ciency of exploitation of available resources including intellectual capital in order to increase the level of their competitiveness.
The above formula (10) was created with focus on its applicability in any industry or business area. It is a useful tool not only for measuring and improving intellectual capital of individual company, but also because of its versatility, as it can be used also for benchmarking purposes or other types of comparative statistics on both organizational and national level.
Conclusions
Scientifi c papers provide fragmented evaluations of knowledge synergy -they do not meet the needs of modern organisations that want to get a competitive advantage in knowledge management. To fi ll these research and knowledge gaps, this paper identifi es knowledge synergy components (employee's knowledge and relations among employees), describes their content through their elements (types of relations and knowledge), and provides proposals for their evaluation.
Mathematical formulas are provided for the calculation of relations among employees based on their types. The proposed method for the evaluation of relations among employees assesses relations among employees, reveals specifi c features of cooperation, problem areas and knowledge sharing, which in turn allows
Fig. 3: Employment in technology and knowledge-intensive sectors by education
Source: modifi ed according to Eurostat (2017b) for the adjustment of employees' performance, revision of the organisational structure of the organisation or its units and sound decisions on the improvement of employees' performance. To evaluate employee's knowledge -another component of synergy, factors should be grouped into two blocks: explicit knowledge and tacit knowledge. In case of each of these blocks, the proposed evaluation of employee's knowledge helps to analyse every factor, adjust the possibilities of knowledge acquisition, improvement of qualifi cation, learning and career, as well as to evaluate employee's knowledge in a complex and objective manner. Thus, the calculation of knowledge synergy makes it possible to view, analyse and evaluate intermediate results.
The content of elements of a knowledge component -factors -must be normalised due to different units of measurement. In case of most knowledge component factors, the best value is the highest value, therefore factors should be maximised, i.e. minimising factors should be reduced to maximising factors. To normalise relations among employees, a construct is proposed -it helps calculate the value of knowledge synergy correctly. The proposed method allows for a quantitative evaluation of knowledge synergy in an organisation. Structural and dynamic evaluation of knowledge synergy enables an organisation to manage knowledge, thereby increasing its effectiveness.
